Effects of some divalent metal ions on the aging phenomenon of hematoporphyrin and photofrin II.
Dilute aqueous solutions of hematoporphyrin (Hp) and its derivative (Hpd or PF II) have been found to undergo a transformation (aging) on keeping at room temperature leading to (i) shift of the Soret band from 395 nm to 405 nm, (ii) disappearance of visible bands I (610 nm) and IV (503 nm) and (iii) shift of the first emission band from 615 nm to 580 nm. The transformation was concentration dependent. The effects of concentration and temperature on the absorption spectra were much more pronounced in Hp than in Photofrin II (PF II). Variation of pH resulted in changes in the relative intensities of the absorption bands, possibly due to formation of different ionic species at different pH. The rate of transformation was accelerated in the presence of Zn ions (0.01 microM) and considerably increased at higher (50 microM) concentration. The effect of Cu ions was different from the effect of aging. It formed the metal-chelate even when present in very small amounts. The results (absorption and fluorescence analysis) suggest that in dilute solutions (conc. less than or equal to 2 microM) of Hp and PF II, Zn ions present in glass and water as impurity, deform the porphyrin nucleus leading to changes in the conjugated ring symmetry and hence changes in the absorption and fluorescence spectra, while in higher concentrations (greater than 2 microM) it forms the metal chelate as evidenced by their absorption and fluorescence spectra.